Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-088297 
(43)Date of publication of application : 30.03.1999 



(51)Int.CI. 



H04J 14/00 
H04J 14/02 
H04J 14/08 
H04B 10/02 



(21) Application number : 09-245591 

(22) Date of filing: 10.09.1997 



(71 Applicant : FUJITSU LTD 
(72)Inventor : TOCHIO YUJI 



(54) OPTICAL TRANSMITTER, OPTICAL RECEIVER AND OPTICAL COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the optical 
transmitter of an optical communication system by an 
optical communication network using a broad band property } 
of a fiber to contain number of subscribers more than a 
wavelength multiplicity while realizing countermeasures for 
secrecy. 

SOLUTION: An optical transmitter 1 that transmits an 
optical signal subjected to wavelength multiplexing to 
destinations of pluralities of opposed devices 3-1 -3-m via 
an optical communication network 2 is made up of an 
optical signal generating section 4 that generates an optical 
signal to each of pluralities of the opposed devices 3-1-3- 
m by using preset p-kinds (p: an integer being 2 or over) of 
combinations of optical wavelength bands selected for each 
of pluralities of the opposed devices 3-1 3-m and up of a 
wavelength multiplex transmission section 5 that applies 
wavelength multiplex to an optical signal generated by the 
optical signal generating section 4 and transmits the result. 
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[0 0 3 7]-^ W*», S«£fi»n# T5j £0« 
-frfctt, **IIA**8*3 0- 1 -3 0 -mlCTSflStl 

WTOS (3) Ic^-Tcfcdtc ri oj k&9, ^A*nA 

#iSmfc rj oj tnc^mSo 

••• (3) 

[0 0 4 2] LfctfoT. #tt*>fy*gp- I , 13- 

2ti, -feji/jMsan ncT2fmc^§S2n^§^r-* 
o^n^ruco^T. *nA#^*3 0- 1 — 3 o-m^ 
o^-^ftki^a^-rsx-^^BSPi: LTasi-r 

£ 0 Ctl5 2O0»«X^7fS-l, 13-2 

«^fnt». BWk:»±BI7»ciK-r*5fc:. 'NySnWW 
1 3 a, ;^7r 1 3 b&cfctf-feU** 1 3 c^:^^^ 

[0 0 4 3] CiiT\ 'WiHBlWBi 3att, *fe;Wtg 

1 7 6 <0 -fe ;l/5fcS&> X * ti -\ *y *V * - 
;l/d l-d 3fc:ftf*ti^y^«(«h l~h 3«rK*ffi 
ftSJidtefc^Tt^So 

[0 0 4 4] *"*<b-5, ±i£O^Ny jOBStSK^MMBB 

1 2teT»tSfc^ ©JWSin 2T&. ±*E<0^-:/;l/l 

2 a ^^iC^^ ^TftinA^#§* 3 0-1 
-3 0-mfctSflOT^LTfifflSti5)16»fi««lz: 

^SSfX^y^gpi 3- 1 , 13-27?Oflf<0;W 
r- w v @P «: fx a 5 c i: T * S J: -5 ic * o T i ^ 0 

[0 0 4 5] ;^777 1 3 bfcfc, ^N^^IgiSgPl 3 ate 
fN7^BI?n/fcf-^*filj$L, 1 -b^S (£fcti: 

1^7bStl<lil7l/-Al) OHPHTA^Sn 

t>. f i Fo^€'jftcj;«^ntMo gmirti 

tf, ;^77 13b^ -v^Tgf^an 3 a*^A*? 
<OT*&£o 

[0 0 4 6] -trU^* 1 3 cfcfc. 3?J®JSi$l 2/)^(7)f- 

2 a^S^<*J1»®^«:S»T, A^^n*-fe;l^ 
<D~v ^ ^1t^O^*r^T^fe*PA#^* 3 0- 1-30- 

^77i 3 b^6A*«nsaifi-fe;i/3&x>f •y^vy-r 

*t><OT*S, *{*Wkltt, Sl^ISn^ T4J (ft 

ffl&gtiAi —A* ) > AnA^S^r rej (inA#«* 

3 0-1 ~3 0-6^tl/ca-f I D^r^n^ti 

r i j - r 6 j k-ra) 09 (a) u^-r^S; 

IH*T*tnA#^k:»LTa«-fe;b«:ttl* , ra*frfc 
ti> SWSP1 2lc*3^TtiH9 (b) ic^Tct^^T*- 
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2 a' *&m*ZC£lC&*)^ #ttX-Yy*SBl 
3-1, 1 3-2fftfn<D-bU**l 3cOX-fyf 

[0 0 4 7] CCD^lCtS^Tlt, WA«fjtaX***3 

o~i (^l— »f i Dti ri j ) ^o^-^lco^T, » 

gtX^y^an 3 - 1 <D-feU**l 3 c T'ti. MflPffi 1 

£?tcx-r 7fy^n, ^stx-Y-y^an 3-20-fe 
1^*1 3 ci3\ ^gftan 4-2tctB^^n^cfc«9^ 

X^^fy^Mo fl&<0*nA«*ffi*3 0-2- 10 

3 0 - 6£ii<D-r— ^icoi^Tk. Jb£E^*-&fc IrHH. »J 

[0 0 4 8] ^SffcgBl 4 - k (k ; 1 — nOSSO 
tiu ^»IM«n^»T^JCOiS*feJ;rfa(i)llB*l*: 

«oT«m^aj»-r^<, #«x-*^«n 3-1, 

1 3- 2tcTX^^^v^nfcSHl-tr;l/^fifkbT 

^BffcStlfc-r-*^ m-TSE/O^giSPl 6-k 
&cT^fi^c^£n3£5k:&oTi/^ 0 20 
[0 0 4 9] l^ot, ^Sfbgfll 4-1 — 1 4-n 
te<fc?K ^gjU 3- 1 , 1 3-2Kz*5t^T# 

- kti. P£ffl&c&±ia 1 0&c^r<£Mc, (n- 1 ) 1B<D 
^777 1 4 a - 1 — 1 4a - (n - 1 ) $5&TS*L\s<7 
Z 1 4 b£***T«/K2ftT^S 0 

[00 50] CCT\ (n-1) »^777 14 a- 

i — i 4 a - (n - i ) a, ^n^n^dtx-r ^ ^sp 1 30 

3-1 ($fctt#JtX>r**-«l 3-2) lCTmItc5) 

ft 1 -DO) <D*)\st>\ (g^cO^fifb^ 1 4 - 

kftO) flficO^T<D/^*y^r 1 4 a- 1 — 14a- (n 

-i) icmm-$nz>&x\ A*«nfcSfe-fe;i/*«»b 
[0051] mmffl 1 2m tu@^F i 

FO^^'J («IRlf»||tW^l 3-1, 13-2(0 
^777 1 3 b) ^ttTSM^ftUI^^VhLT 40 

a-l-14a-(n-l) tifc2l«-b7MR* 

&(I*:;l/tf;£T<D/Vy:7;r 1 4 a - 1 — 1 4 a- (n- 
1) ICTWmZtl&t, */W7 7 1 4 a - 1 -1 4 a 

- (n-1) JcWLTR^WLfi^tB^-rSCttfT 

[0 0 5 2] -trU^* 1 4 btt, fMWSBl 2*)>5 

0»JfflHI^*SttT. ^TcD^fiffcSIS 1 4-1-1 4 - 
nlOslf&s^yyT 1 4-1—1 4 - (n-1) ICXFft so 
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i9 (a) , ^9 (b) icTTFLtcmtmmc 

tc. 09 (a) lZtt&o&mftV&tiUA%$$hmc$tL 

xmm^^&ijr^m^icte^rit, caftan 4- 
1-1 4-4 gti^.tf 0 1 1 ic^fx 5 icmmizfr 

&Xt)ZtlZ>£t$>\C^ ?&gOF I FO^tU 1 5*C*f 

[0 0 5 3] ^fiftan 4-im #gtx 

^y^9H 3-1 (S^«»«X^y^SPl 3- 2) fl* 
£ 3 OtDiJD A##ft* 30-1, 30-3, 30-5 $&<D 

mm^j^xti^nx. *aA*as*3 0- 1 j&tostfur 

;WCOl>Tfcfc/^y:7 7 1 4 a - 1 icSffl^tu *dA#3S 
*3 0- Z-fcCOmmizMd^Xte^vy T 1 4 a- 2 
icWmZft, *nA*«S*3 0-53SoaS«-fe;Mco(/>T 
&/Vy:7 7 1 4 a-3lcS81£*l5o 
[0 0 5 4] IBHHtc. ^Sffcan 4-2<D;^y:7r 1 4 
a - 1 - 1 4 a - 3THi^tl^tl*nA#^*3 0 - 1 , 

3 0-2, 3 0-6JBOSI{l-fe;W»a^n. ^SftSiS 
1 4-3^^77 1 4 a - 1 — 1 4 a - 3 Tti^tl^ 
nJtoA#*S*3 0-2, 3 0-4, 3 0- 53fc<Dmm*Z 
frtfWf&Zn, ^fiftiSfll 4-4^777 1 4 a - 1 
~1 4 a-3Ttt*n^ntaA#«*30-2, 3 0- 
3, 3 0- 63SO2HHi;W»asnS<fc5k:*oTl> 

[0 0 5 5] MSPSP1 2tt. «jao»*X^-y^BPl 3 
-1, 1 3-2Jc4o^5^^^1g^g|5 1 3 afrSO'W 
^T8iSaS«tcS^>T-r-y;l/ 1 2 a £r#K§-r£ c t tc 
«fc?>. -trl^*l 4 blctt?Z>mWm*§%3ill£?Z>&5 
IC&oT&D. cntCcfcDs /*y7r 1 4 a- 1 — 1 4 
a ~ 3\ZTmMZftT^Z>'r-$tlC~D^X^ F I FO^ 

[0 0 5 6] -Tftt)^. S^fiftSffl 4—1 — 1 4-4 
(DJiUZZ 1 4 bTti. fugcD/^^y^T 1 4 a - 1 — 1 

4 a-3^VTM («WlO) 02lfl-b;l/tf* 
*«n^*&Jc. cn^-$i:i6{CLTM777 1 4 a 

71 4a-2iClffi$nt0^f-?^ I^C/Vy7 

r 1 4 a -3icii?nn^f-^^ jW5fcss«"r* 

[0 0 5 7] mfcmcii, ^SftSPl 4-l^U^^ 
1 4 bfr&, *DA#KS*30-1 , 30-3, 30-5 

4b*>6, *OA«S*3 0- 1, 3 0-2, 3 

o-6ft<DmmT-#ttm&mmzti&&vtei3;'ox\,> 
So IrI^jc. caftan 4-30-bu^^ 1 4 b^e,, 

AnA#a^30-2, 3 0-4, 3 0-5^O^flx~ 



(9) 
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ftfimG&mitis caftan 4-4mu^^i 4b 

*PA««i*3 0-2, 30-3, 3 0-6^Og 

[0 0 5 8] *4o, S^SffcSPl 4-1-1 4-4^6 

-1-14 -4*«flct«tl/^* 1 4 blcftTZMW 

B8) o £C3T\ 0 3 tc^r F I FO^^EU 1 5l±, ± 
ft(D&n{t1$ 14-1-1 4-n^6tB^j«tlfcaifl« 
^tCOl/^T, E/OS&SPl 6- 1 — 1 6-rT\<DA*J 10 

*^^>^*wsE-rst>oT*Sc ssm-rntf. f i f 

O^qeij l 5li, S-^fiftSPl 4-1-1 4-nfr5<Z> 

SSSfflSl 6-1-1 6- nicatfi^c 
[0 0 5 9] 0Ux.fcf. SQaoHl HC^CT^-MC ^ 

mft^ 1 4-1-1 4-4 ^^^^Mftft ^x*?n 

fc«^»Cfel>Ttt. #E/08ft»l 6-1-16-4 

^y^tt^fll 7, ^;l/«HSi l, #S£X^y^gPl 
3 - 1 , 13-2, ^fiftfflH 4-1 — 1 4~n43cktf 
F I FO^'J 1 5lC£!K ^DA#«*3 0~i^3 

[0 0 6 0] E/OSSlSPl 6-1—1 6-nte^tl^ 

tu f i fo^^u 1 sfr£><on&mj$,*m-?z>nftm 

Ts ««m^fr&5^tc3*£i£g (Ai — An ) 30 

{fc9U 4-1 — 14-n, FIFO^tUl 5^3cfctfE 
/0S&SP1 6-1-1 ^HtX-T^W 
13-1, 1 3-2 ICTftM^ftfc^-ZlC-O^T, ft 
Tft£&3*nA#£S*3 0-1—3 O-mlZfoCT^ 

[0 0 6 1 ] mm^tiii, ±j£<D'Syfrtt J 3-$(l 17, i! 40 
d/«B«l 1 , IMfliffil 2, 3-1 , 

1 3-2, ^fiffcBPl 4-l~l 4-n, F I FO^^e 
U 1 5*5cfctfE/0£gSaPl 6-1-1 6-nteJ;D. 
^03taA#{ffl*3 0- 1 -3 0-mft^^a6US^n 

«»<D*0A#«B* 3 0 - 1 - 3 0 - m<o*ti^n^»-r 

[0 0 6 2] ZZlC, yt*7^\ Sit, ^E/Og&as 
16-1-1 6-nfr&<0S^cSfc5»fi (A. -A 
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TS<lfiiJO*nA#3S85fe3 0- 1 - 3 0-mlcgg?tlS 
cfc^Wotl^o LfctfoT. ^^7 1 8ti> E/ 
OS848& 1 6 - 1 - 1 6 - n ICT4lSSn&)tllf*8 

[006 3] &*5, @ 1 2 &c*vr<J; 5 iio &mf£ 

is^p 1 3 a (RF^Atc^-r^aioasH^pa) ^ x^-r 

-^OM^^ay ^tclSIWLTifif^b, F I FO^t'J 
£ LW77r 13b, 14a-l— 14a- (n- 
1 ) ©R*ffiL»fl^-feU** 1 3 c. 14b (!?§B 

n-y^fcHJBLTBifEU F I FO^ty 1 5 CRMfC 
fcSVr*fl*0«H«!» «s SU1BJ8B l 2fr£><D?t*:z/zL 

So 

[0 0 6 4] <hC 5T% &taA««S* 3 0-1-3 0- 
±»©CTfc<^«lH2 0*fl>LTai 0^6331 

A#ffifc3 0- 1 — 3 0-mte. CO01 3^^^^ 
^ ^^73 0a ( $S7-Y^^3 0b-1 ( 30 
b - 2 , O/E (0ptic/Electric)S8&6P3 0 c - 1 , 3 
0c-2, 7'J777D7?(FF) 30d, AND® 
g§3 0 e^\y^tttB»3 0 f fecfctf-r— ^-rra- KSP3 

0 gm^ta^nt^So 

[0 0 6 5] Tfe^y^ 3 0 ati. Si 0A>&<D»S^fi 
3t«^*)taHIIW2 0%^LTSffiL2OO)tm^c:/^ 
7-»8t5t<0T«t)x «-»S7^;l/*SP3 0b- 
1, 3 0- 2fc*. *DA#iS*3 0- 1 — 3 O-mmc^ 

(Ai-i , A i>2 ) ©3t«^*5»"r«fc<Dt?*S 0 W 
*PA#«S*3 0- Hu*5l^T, iSSAi , A 2 # 

A«K3 0- 1 oifcg:7-f ;i/*»3 0 b - 1 TiiSfcR 

Ai OMMI9***U 4DA#flSfi*3 0-2OKfi7^ 
;i/*aU3 0 b- 1 TWififiAz ©Jt«*fc3irr*J:5 

[0 0 6 6] Sfc, 0/E«»» GMIggMD 30c 
-ltt, «S7^;l/*8B30 b- ncT5«*ti^»l 

O/E Stftff 3 0 c-2tt, ^g^^;l/^353 
0 b-2»cT5«*nfc»2(Om3ettfiOjWl^*«3tt 

So 

[0 0 6 7] 7y'^7Dy^30dtt, 
/E»30c-1, 3 0c«2KT««if»ca» 
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fctfs, &0/Eg£J&35 3 0 c- 1 , 3 0 c - 2 tcT'etgl 

[0 0 68] ANDIU&g3 0 el±, 7'J7^7n 

y^30d»6 HISA*;* tiS 2 OOSflfi tlco^T 
ANDia**flfi-rt>OT. ^y#&ttiW3 0 Hi, AN 

T\ 7=^-^x3- FS153 0 gti. '\-y^«ttti8P3 0 f lc 
T5fl*;l/<0itai»»tfttUl?n^«dk:. cow 

[0 0 6 9] C*UC<fct>, AND [hISS 3 0 elCTAND 

tf-r— ^^n— Fg{5 3 0 gt'Of-^I^Cffl^T^S 
<DT\ *tgffi«H CS«ffll««) £LT<D*nA#«*3 
0- 1 -3 O-mT'OSif-^OS^RLT, Hi 
0 IT' i^OflffiTl^iaoSIM fl-^fc 2 OOftifeB^fB^T 

raw fcani* nt^s c t *st»4©*fttt5c 

[0 0 7 0] EH^s flfi<0«S*5BOJttft^^— 7fOSffl3t 

gnci:^tsra^o ±5$<D^1 3tc^ 

*T*DA#«*3 0- 1 — 3 0-mte, m 1 0ffl!lT*2O<E> 
»S<Dftm*§«: KSiBT £ S £ 5 lc»j£S trt ^ S 

(a) IC^VT AD A#fl»*3 0-3<E><fc5fc:, ta^nr 
M2^»gAi , As tf. BH**c*«T**^J;d 

jcHs*nrir^*»frk:tt. w^tfo/Eaafta53o c 

[0 0 7 1 ] C<LT% CCDiiMg{53 0 h O/Eti 
0 c-2tCT3&2n3&gAi OftfUfcfcD&ft 
£>*-f = V^TO/E^SP3 0 c - 1 teT3i&;£*l3 

[00 7 2] cintC^t), 7'J'^7nyy3 0df 

A^£*U ANDI3K3 0 eU:J*LT2^0«»ffl^ 
#T*€£o BP'S. *0A««8*3 0- l-3 0-m(C*3^ 



i 
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©O'n? £"«ttiBP3 0 f Jo^tf-r-^T^- K»3 0 g 

[0073] ±»<o«jSfc<fcs. i ilii 

OWf^Jcoi^TWTlctttWrSo ITS* 13. HI 0fr6 

s^nTC7 1 cff^^7 , eifi^2 o*^LTa«*rsiB»c. 

10 S10 THi, «»<DfiDA«H»* 3 0-1-30- mUlC 
X, Ctl6*0A#«**3 0- 1 -3 

[0074] COi:^ taA#S*3 0 - 1 ~ 3 0 - rn 

ra— o*oA#»oaiflix--*w*a** 

[0 0 7 5] ££lC N ±a<O*0A««S*3 0- 1 -3 0 
-mm HI 0fr6flS»SW2 0*ifY?2>Ctlc&ti 

ti^c»Soa*S2 0<0)tS^«:iKS7^;l/^gP3 0 c 
-1, 3 0c-2fCT5SL, ±fH5^^nfc 
iSSOSft«2O<D)tm#«:2ffl«0^»^ffl5 3 0 d- 
1, 3 0d-2teT«»tt^fc:fflftU ss^ ±ea 

[0 0 7 6] C<D£i*. «©*5R«03ttffll*««-#0« 
{Iftffigfc:^S;*lT^T€>. ANDI3K3 0 eOiS»c 

[0 0 7 7] iRSTtltf, iWA*«a*3 0-l~3 0- 

40 mf<o)tffSfflafBT% Bfc^WD7 htorawa 

At>T< SO«CO*nA#O*T*5(0T. AND (Ira 

[0 0 7 8] CcD^^Jc, *56BBO*i*St«»U:j:n 
tf, Hi 0lC*3l^T, iJDA#ffi*3 0- 1 — 3 0-mtC 
3^LT. a**asnfc)t«9*3tffl«»I2 0*^LT 
2S«-r*ISU:, Hi Otefc^T, tt»O*DA««B*3 0 
so - 1 -3 0-mStC^46^^nfc2ffl^^gcDffl 



19 

^^btffcfi-^T, ±sa»a©taA«M*3 o- i - 

T% L 5 5 »*» n fill©* A#S m C= 

n- (n- 1 ) /2) £lKS^££?&7frIfl^X-r 

[0 0 7 9] S£ic. Jg&©AnA#«B5fc3 0- 1 -3 0 

d^am-rsct^T^scoT*, &&AnA#8B*3o 
- i f&omm nmmoimxmwk 3 o - j iceiMsn 

[oo8o] (ai)gi mm&mcom&mvmw 

ftfc\ ±SSO» 1 S«BSl0gJWc*^Tl±. «*nX#«*3 
0-l-3 0-miCT§fi§ (£/ct±i£{ifI#) £ L 
Tffiffl-r^ffiSi: LT*» 2««0»**H*rtei»e 
StiT^5^ c*UcRB£**r#\ 2aSUX±4>£Mlflt 

2«io*j*«*i5Be , r*»*teJtbT. ra- 
*ttTojeiflllH2 0teiB^T, 

[0 0 8 1] L(D|§k:fe^Tt., 11 o^^inA 

i«*3 0- ±53i<0 2«gl<D 

lull) au^o 

[0 0 8 2] ft&\ ±*E<D|g 1 «W«lC*S^Ttt. «■ 
*DA#flS* 3 0-1-30- rn^TSfffi-^ (S fctijJS 

[0 0 8 3] »«-rntf. E/OJWH6-1-16 
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j X\ 2O(0llDAM*3 0-i ( 3 0-jlc*«-£ft 
[0 0 8 4] lOH^^T^ J91 oti. tfttx-i' 

<Dmmmmz&~3^T, »e/o»i e - i - 
1 e - n iczytmmc^&z riz>z -r s v^-re-rj: 
10 fta--;£. **pA*fld*-ett. and mss 3 

0e (HI 3#BR) <0ttto?HC> 2 OOMI^O^flHII 
J?fc:jSi;TBIl 4 (a) SfcliHl 4 (b) &C7jV3"<fc o 
ftl&aiHJBS3 0 e- 1 , 30e-2*W«J;5lCft-3 

[0 0 8 5] ±3#<Df&31lH]&g 3 0 e- 1 tt20 

^SffflWfraSffi[BlK (E XORIhISS) 3 1, 3 2(Cj:t) 
#l^c^ns lfflSlH}SS3 0 e-2lCOl>Tt 200EXO 
R[nJg§33, 3 4te*D«jSK«ft-tV»S (i&SlEl®3 
2, 3 4fci\ 2O<0A*»fcA**nS3t«#<D5'6O 

30e-l, 3 0e-2«\ A;fr2n£7*— *OJIEJ?U: 

js c t»ws^ R»»fiF £ ft 3 £ 5 ic«jjE <* nr 0 ^ 

[0 0 8 6] ££>lc, ±ig<D^l*S6l^tC*3V>Tt±, 

&#gtx^ y ^gp i 3 - 1 , i3-2m 

5k:jjVrj;5fc:, -feMMKaBi l KTflKHSttfcmi— © 
x., ^fSXl'-y^-gPl 3- 1 , 1 3- 2t'ti C<Dl?-y 

* •£ s <fc ■? imm LT t> J; (,->. 

[0 0 8 7] CCT\ £<O01 5tc5f:tfc:-y h#gllH]8§ 
SIS l 9«, SfcJffllciiWiUf 0 1 6 tc^-TJ; d ic. 5Mffllf 

g&-rS#SEgSl 9 a, i'P-y^WSlHlSSl 9 b*3<t 
t>" 2 O<0 A N D IhIK 1 9 c, 1 9 d Sr^&AT^jS^tl 

40 -fe;i/^api i**tfify b»»iiaswi 9t- 

^sixi'-v^gpi 3-2tcA*^n^^mM^t 

[0 0 8 8] Ufc^oT, ±3SO-fe;l/aiaa5 1 1 *5<fct>* 

e<y h^gtiaKaJi 9 let mm<DjmAmmi3o- 

so iottS^fdX'f -y^SB 1 3- 1 , 1 3 - 2 ti. fcf -y h# 



(11) 



(12) 
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^ft^FftfcO^T. *DA#«S* 3 0-1—30- m£B<0 

[0 0 8 9] £fc, ^fiftSPl 4- 1 - 1 4-n, FI 
FO^^U 1 5*5cfctfE/0^gian 6-l — l 6-n 

tCOl/^T, ^T$t^*§*OAf«3 0-l~3 0-m 

A^«* 3 0 - 1 - 3 0 - mfcW*%ft?£ttS£S 
L T ft "T S «fc -5 1 c o T t ^ o 

[0090] irlzt>-*>^ &buxm®m3 0-1-30- 

«\ ^*vrn, ens 1 try HH*jc»5»*tT»ni* 
nfc 2 agio -r- * w jen^nsa £ t <o t & s 0 

C<D®-&fc::fcO>Tfcl\ ^DAf«3 0-l-3 0-m 
tc&l^-m. ANDlH]SS3 0e (01 3#JH) <DfS*> t) 

ORlHlK^ft^Tffil^rSCt^cfcO. f£Ktc£> 20 

[00 9 1 ] (b) «2HMttO||ffl 

l^'cfctfDMUXl 3-1, 1 3-2^D 

[00 92] CCT% Mfflffil 2Att. ^Ny^f*^»l 

y ^««^»^^T»TJfe*DA#fl»*3 0- 1-30- 

^V^WfiSSPS 0, ^fiftSPl 4- 1 — 1 40 
cfctfF I FO^^U 1 5*»J»-rSfc<OT*5o &*5> 

[0 0 9 3] £C3T% x^v^i/^sass oti\ *n 

Af«3 0- 1 -3 0-m3fc©Afcx-**B$#ffl£ 

IK9S5 1, ^7775 2, X^^T^^gBS 3, M 
UXSI55 4*5<fctf-feU^* 5 5- 1 , 5 5-2^^. 

tM^nti^o 50 
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[00 9 4 ] 'N-y $*B«a$5 1 W\ 'N*^W*« 1 7 
/c (i 7 U- Z0 ftgg/ S ft It's v *V * - TVl/ltffi 

mm&mtfcm&i 2 Atcii&^n^-Mc&o-c^ 

[0 0 9 5] ^yyr 5 2&. ^y^I§IffiS$5 1 lc*C\ 
1 K*ffiL«^Jc|?lfflUTMU XSP5 4 iCftLTHJ^-r 

[0 0 9 6] CLt\ ±*S<ofgi K*HiL«^*J:tf» 
2tt#ffiL«^±. 01 9 -9 lc±L*>±tf V ^ 

«B*r*-7J. » 2 R»li) Lfflf ©3i% Ttf t) 5 y ^ 

CtlfccfctK ^7775 2^P>^f-^tX^7>77 

[0 0 9 7] MUXa5 5 4«\ /^7r5 2*^0^— 

^^:2 0£D-trl/^^5 5 - l ^ocfc^-trU^^ 5 5 - 2 lc 
MUXa55 4t±. ffl*fl»C^&-feU**5 5- UCJ*U 

t. 1 2 A^&owwfi^ " i - -e&zm&ic 

l±s*v77 5 2^SOf- * tX^^V^SS^aps 3 
^SO*fjB7U-Ai:(DSffl6««Saai (EX OR) O^ 
©JffllgPl 2A^S(D*J»«W "0" T'feS 

s^ic^777 5 2^&<of-^ ^n^ntHrt-r 

[0 0 9 8] ftfe, MUXSP5 4tt, W^flBD^S-feU 
*#5 5-2fc:»U ^J®a5l 2 Afr&omiBWtOtt 

*(H*t5J;5ICfton^. tU*ir5 5-l, 55 
-2tt, MWffil 2A3^6cOx-7;l/»cS^<»Jt»fll« 

A#ffi*3 0- 1 -3 O-mtcWlSLT. m^Oi^SO 

[0 0 9 9] ftlo. mW&l 2 A, ^SftgfS 14-1 — 
1 4-n, F I FO^tU 1 5 43<fctfE/Og»aSl 6 
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-1 — 1 6-n (Bl 7 4«fc;te^TttB5HM") ± 

lEox^v^waiiais oicx;**^>:/;w&g<DBS 

[oi oo] cniccfco, 7t*^7i8m e/o^ 
man 6-1-1 6-nJcTaE»sn^To4DA*fliii 

*30-l~30-n *C*f*r 5Jt«^«r*«^« LTM 

fr*4nA#«* 30-i-30-mii, Sua?o^ i ^SS 
(8 1 3#H» fc:J:tLT, ANDIeJgg 

Tm&m$*ymmn*M? exor EB«taiLT«i« 

[oioi] l(0|^ iaA#ffl!lT, t^x^v:/^ 

SI 0*^«!»<DlniA#4H*3 0- 1 -3 0-m 

tc^LT, &&&tttatim^*immm 20m 

T&{§f3l&u:> Si otii, **otnA««*3 0- 
1 -3 o-™mic^&m&znrc2mm<Dftfcmo)m& 

&t>-&*m^T, =&AnA#^3 0- 1 — 3 0-mW 
[0 1 0 2] C(Dt^, AnA#ffl*3 0- 1 -3 0-m 30 

wsiii— o*>rAxpy hjc^i^r^ ^n^tim—tD 

[0 10 3] ££>tc. ±3$O;fjDA#*Si*3 0-l-3 0 
-m"Ctt. Si 0^63tffl(ltt2 0£*W-5Cfcte<fct> 40 

n^»s©sas2o<o)t(i^*»[g7>r7i/*fflJ3o c 

-1, 3 0c-2lCT3»U JgS^T, ±E*«*n;fc 

i&m<Dm* & 2 oo^ft 2 m<D^mm^ 3 0 d - 

1, 3 0d-2fcT««fl^Cg»U 2£*C. ±1S* 
^^n/c2^com^ff^- ttflf^f-^^d:D*X^7 

[0 10 4] COfc*. flfiO«S*SlO)tt11#W— 
Bftftfifc^StlT^Tfe. ANDHEg3 0e<D»)flC so 
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^fti^fr&fctt. ftao*nA#JBoa«fi^OBa«:(»± 
t*cttf«, Slf-*OBStHLTOflSO*DA 

[0105] c^Jc^tc. *»WO»2*«BBllSJCcfcti 

^n/cf-^<l:X^7>77/^-y^> ?BT5fc£& 
S»lfc*BfcJSUT*aMRfi* tlfc 2MO)ISittt* 

*«eafL^S«S»nW±O*0A#am C=n • (n 
-1) /2] *!B^**J:5ft3ttB«S/X^i**«BII 

[0 10 6] SJ3SOIB1 tra* 

SROiDAf «8* 3 0-1-3 0 -m«IC?i& 2 S 

ao)t8fioi*^**»SLT, ffli**asfli-r*c: 
»flhotnA««*3 0- j KfiigsttscfcfcBeratf 

[0 107] (c) 
8 2 0tt*5HBeD»3^SBgttfc*^S» 1 OBtSt 
7D7*BT'*5^ C<DB 2 0 tC^-TS 1 0 BlcJSbt 

Tt. *2sassjB«o«^tra«, T^iie 

v^XfA4 0lclffl^n5t>OT*5o £fc, m3^ss 
«»Jc^SSi OBtt. fftiftOJBl, B2ftMBBttlc 
33»*t>© (8H§1 0, 1 OA® tCtfcbT. IBffiStt 

[0 10 8] CCT\ C<£>82 OlC^TS 1 0 Bte. ffll 

f"^SI^(fJ?l 1, 13-1, 13-2, 14 
-1-1 4-n:fc<fctfl 5#fiB) £r^&*3— 7^ ffiflS 

7 A, T-Zmm^>\ 1 Afeitf F I FO^U 1 5 A 

n4V>f-?4«f»f»lt5MU X 5 6- 1-5 6- 

[0 10 9] 8 2 0*. 83 tm— Oftmt, ffl 

K/^VKJRx— * (OT*tfC A TV ; Cable Television 

T«* 0 co^^jrflmicttiBBttoB^snftir^- 
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[Olio] 2S>*c, ffigftisi i Att. 

^^rnffltclS^LT/^U^tti^-rStOT'SD. F I 
F0«»J 1 5 Att, Ml 1 ACmnlB OR 

UX 5 6 - 1 - 5 6-nlCttLTlRjJWLTa*f £fc<0 

[0111] gfc. #MUX 5 6 - 1 -5 & 10 

F 1 FCM^ED 1 5frSOW8Stt"r— F 1 F 
O^U 1 5 A^6Oli!8S1t<0S*^ti*^-r-**A 
ft£tiT. Cti5cO-r-^*S«J®ffl5l 2 B^SO-bU^ 

[0 1 12] HWWcte. 0 2 1 *C^r£"MC. MUX 
5 6-k (k ; i-n©ffi*<oBS0 k:*4. SJISttx- 
£ [x-^Ste (n-1) -fe;I/#lctaSLT^S] «\ 
^SftSPl 4 - kfrfc F I F O^^rU 1 5^1TA* 20 
£ttS— 7p- F/^> F 9 tffcM<D ^- ^ S 

CX CX;OW±OS«SO ir^tefflMTrs-r-^fi] 

[0 113] CCT\ 1 2 Bm F 1 F o^^e 

U15, F I FO^^J 1 5 AlCttLT, ttttWZ 
2 (a) , 132 2 (b) tC^^T^ 5 fc-fe hff^^tU 
^^cfc^C&oT&tK cmaO, MUX5 6-k 
T*fcJ:> m2 2 (c) tej^fiSfc:, &F I FO**U 1 
5, FIFO^t'Jl 5 Afr&CD-r— # <D\i*irtifrtfi& 
»<D E /0*»» 1 6 - k *CTmSjft*OJWl^K:aE» 30 

[0 114] *r&*>-£. F I FOpC^U 1 5 

(n-i) *;l^k:«a-r*'r L -*«*#-r*IBBtt7 ? 

ftt/fi-r^cfcicaso ftfe, ©jsuasi 2 Bic^-a*. 

PJiifi2 3^1"c]:^^f-^l/ 1 2 b«#JS-r&C 
MUX 5 6-kfr6E/OS*»l 6-klc 

t/^4&© 40 

[0 1 I 5] llT\ L(0i2 3tiRtf- I 2 b 

«4. *\**flr* "0 i 0 0 i oo--" ) 

1 2 a fcH«<0««i:£fcfc. MUX56-1-56- 
n IC*t*«flH»|I&(H UWPflWBfc S k fe 

[0 1 16] -T**)^. x- 2 b«r««-rs^a 
-F/OF*x->0^-^MIMBi:LT«, 7d-F 
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110 1 0 ) fclfcttSLT. »Af 3 0-1-30 

[0 117] Lfc^t, IMftlflSl 2 B, ^Sftffil 4 
-1—1 4 - n (12 0 *C*t^TJ4H**-f) , F I F 
0«yi5, 15A, ^W4»17A, WWl 
1 A, MUX 5 6- 1 -5 6-n*3ctt5E/OS»SBl 
6 - 1 - 1 6 - n lc£ t) ««l»»38M(ll««nT, ?BT 
Jfet*SADA#flSi*3 0 - 1 ~3 O-mtmiCfe^TSi 

[0118] ±ao««icj:a, #»rao»3Hfiwg« 

SPl 4-1—1 4-n*»6F I FO^tU 1 5&CnA£j 

^(*#« 1 7 A IcT-n >y ^«tff*#«h« £ £ fc 

JSUSRl 1 A^5F I FCM^&U 1 5 Atc*fLTnffi*J 

[0 119] FI FO^t'J 1 5, 15A^6MUX5 
6-1-5 6-nlC»1-§f-^ffi*^^^^U Al 

tpffii 2 B^Tr-7;M 2 b*#BB-T*ci:JcJ:D-b 

tcte\ MffJflSl 2 Bttt, F I FO^tU l 5fr£><D 
(n-l) -b^l/S^aiStt-r-^k^ Xt;VI07a- 

W?nSJ;9^ 4FIFO^€yi5, 15AIC 

[0 1 2 0] f i fo^^u i 5 Aicmmf^ 

zTu- F/^> F»-r"-*^»ffl*tiT^^l^#&»C^O> 
Tfcx »JW»l 2 Bm £$> l -fe/l>*t<±0-fe 

bm^*mtlhT^%<DT\ C complete, 
KAV FIRx-* £ LT l -feJl/fi^ffix-^aTOISte'r 
-^^K^cJfA^nscktc^So C(D£5lc^ *$&m 

[0 l 2 l] T&*>^ ^A0A#ffi*3O-l-3O- 

Af«3 0- l - 3 0 -m^<Dx-*#ffi&Cffi&<Qi£ 
Mffl^TEg^C^fcT^W FIFO^Ul 
5 A^ocfctfMU X 5 6 - l - 5 6 - n ^IS^SC t\C <fc 

So 

[0 I 2 2] %4b\ ±3fiO»3«SBBMfc:^S» l 0 
BlClol^Tti. ^TO*PAM^3 0- l -3 0-mlC 
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-l-30-m<l:7;l/^tXhMlT, CcD^Mfi 

[0123] Mtnn n«s»fl%«trt'r&»mtt 

1 2 B, ^fiffcSB 14-1— 1 4 - n (020 tC*5l/>T 
tiB^f) , F I FO^^EU 15, ISA, *\yfttt 
1 7 A , mm%$ 1 1A, MUX56-1— 56~n 
$5&Xf E/O^gSSPl 6-1-1 Jg£5c£B 

5^{§f»$8tco^T, *BT$fc<oinA#fiS* 30-1-3 
0-mft^^^n7c7tiSS^ffli^T7tfi^tc^r^ 

[0 1 2 4] m^li, ffi&<Dm9 (a) flD^&illRia 
fc, SM^fiSn* r 4 J (^ffl»S«Ai -A 4 ) , 
*DA^tfc£: r 6 J OjOA#5Si* 3 0 - 1 - 3 0 - 6 left 

stifca-if i D**n^n r 1 j - rej t*r») £ 

Lfc*&fcfcl\ ©JftlgPl 2 BTttWAtf ^2 4 tC^*T J; 

^*3 0 - 1 - 3o-6tc«*r^^Mi4^-^^ff-r 

[0 1 2 5] —7?, T;l/f;9K^f- ^Ico^Tte, 
fWfiUSBl 2 Btc*5i^T^2 5 tc^<fc ? &ffjffl£rfT& -9 

c £ *c cfc 0 . w^tx h mwtz nrcfjuxmmm 3 0 

- 1 -3 0 - 6 ^Ltv;Vf-^y h^f-^^Sit 

ROM (Read Only Memory) &fcl± RAM (Rando 
m Access Memory) fclfElt^ nTc^Vl/^ ^ X h&MP&V 
^=L—*f I DlcS^T, x-^l/l 2 b«:#BaTS 
C£tc£9. DMUX13-1, 1 3 - 2 ta^5fc£ LT 

<Dg>mt&> 1 4-1 — 1 4-4 ottffl (Mm-r^fem 

ic^Tli. #I*fcf-r— 1 2 b' ±&cv;l^4^x 
i^^f*t^ h»3»-r^*iinA#«B*3 0- 1 , 3 0 

-4, 3 0- 5*lRgU7*£3<fc5te*oT^5 (H2 4 
IC^fx— 1 2 b' tfr^c*5l>T. ^3- — "tf I Df»$g# 

[0 12 6] CCT% 3BTH3\ *D A#s^* 3 

0-1, 3 0-4, 30-5^SBIStt'r-^*aim , r* 

iMfIT^<. F I FO^^eu 1 5 Atc^f ^-tru^ hfl 
fffffl*?tl5 0 UttWKfclu ©J®gPl 3Bt?tt, 

2 b' *#fiB-r»ci:»«:j:D. »Tfl^A««B* 
3 0-1, 3 0-4, 30-5*c2tt5b7cDMUX 1 3 
-1, 1 3-2<DlB;MfcfcLTti\ ^fiffcgPl 4-1- 
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-1-1 6-3 (®sti a 1 -A 3 ) v$>2>m*mm-? 

£ (Xf7^B 1 ) o 

[0127] l«:t\ aa«nft«»*flMu»c»^i> 

T, aiR^^ftifeBAi -As T'v;l/f^yFSf- 
^^»SnS-», il^nT^^:^7 , dKMA4 T 
(4, K*f-*^S»Shft^J; 5lc, F I 

F O^^-U 1 5 Atc*tLT-trU^ HI*§Jfr£j5E*r £<fc ? 
10 IcftoTl^S (Xf7yB2-Xry^B4) 0 &*5. 

^^^n§^f-^ (MUX 5 6-4 tCttiftSn 
5 F I FO^€U 1 5 A^lffif- ^ICOt^Tti, 

5. ffiBttx~**33i«'rSIRflD7!:*Jtt«*<ora«*SI 
«Lfc#5, ^l/^-VXh^^n7ciPA#^*3 0 
-l, 3 0-4, 3 0-5icJttSv;^;ryK^f- 

[0 l 2 8] c<D£?tc. #»M<0«3*Jlt}B«k:J:ti 
20 te\ 5BT5fei:*SAnA#iSa*3 0- 1 —3 0-rnJ^Uc 

30 [0 l 2 9] (d) ^(D{& 

ilO, l 0 A , l 0 B^, mmSK 12, 1 2 A , 12 
Bfc^Sfg^CcfctK #LT9t£ LT<D#DA#3rS^ 3 0 — 
1 - 3 0 - mttfc^ftlBeS ft* p fl®07ftfcl<Dii^ 

£$>V^Z> 0 

[0 13 0] Sfc. ±3ffiO#*»JBfflte*^«4DA4S«ll 
*3 0- 1 -3 O-mlC^TWu 2fflOO/ES»SI5 
40 3 0c-l, 30 c-20l^-rtl^^^tgch^:ofc 
AND0SS3 0 e£lsT<DWHfc*ORmf&£L 

EXftflSSOc-l, 3 0 c-2tCTggiffn^:«fil« 

[0131] *rz, ±&<o&mtimmic*3^?, m&v 

*PA^*3 0- 1—3 0-mO5^Ol^*rtl^tC^l/> 
T. 7 >*< £*> 1 000/E^SP3 0 c - 1 , 30c 

-z&mm^mciz-Dtcm&ic^ m\ o, ioa, i 

so OBUzfe^Tt*. aK*PA#4S*3 0-l-3 0-mU: 
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*f l xmrn-r^f- * ic-o^x *? 7 v ^sas^ss 

Lfc&fc, 2fflOO/Ea«»3 0 c- 1 , 3 0 c- 2 

o-i ~3o-miczi?&ytm^*£j$.LTmm?z£ 

t*>\C s iii)DAia*3 0-l~3 0-mT1i, ±12 

* » s * a 2 nm<o mmn^n 

#OS1550f-^5:ISLTt»<);^ 0 10 
[0 13 2] 3 0 - 1 -3 0 

E^g|53 0 c-1, 3 0 c-2ftmm7fmz%.itcWi 
■Slcli^ M10, 1 OA, 1 0 Btc&^-Oi. ^T<DhQ 
Am<Qjfc30- 1 ~3 O-mt^LTiMfl-r^.^^-^ 
{COI^T, #3finA#affi* 3 0- 1 —30- mStc@#o 
X^VT/MailSrS&U #ADA#4S*3 0 - 1-30 

3 0-1-3 0 -raT'tt, ±!B'>*: <ttl OOMI 20 

3<r)%iW&<r> -r- * fctSTC L T t J; t\> 
[0 1 3 3] 3; 7c, MMO^lHSgmiO^CTtLT 

man Lfcrt^, ^gtcis cxm 2 mm&mz k urn 3 

[0 1 3 4] 

■£t>-<£*m^ZC£lc&K>. ±W5?ggt©*flRjilB<D^n 

m?Z££t>lc*y hy—!?<Dt&mi%mfZ££We 40 
[0 1 3 5] 2 Sic, Jggt©*flR]gSB (^filSSB. § 

S. 

[0 1 36] W^8, 9BB*©*»WJ»CJ:n so 



^BfW 1 1-8 8 2 9 7 

30 

g£tt£&£fT& IftCTftiflS'X^A© 
[01 ] *^OlI7o-^BWS. 

m 2 ] #58wi©s 1 mmmimmztiitytMrnisx 
[0 3 ] #.5m<D$g 1 sissjBsiicfe^s^^^-r^D ? 
im 4 ] *fgHj!c>sg 1 mm&mict3V%m<D&ffi8i$,* 

[0 5] *5gH^(D^l JISS}g^tC*5^«^©KfflIgP(D©J 

[06] (a) , (b) it£%\cttm<om\mtimt& 
ic & mmmfemm £ £ *> 1 aweim Mw&BMn-r a 

[0 7 ] #5gaj?©|g 1 *fifi^filtc*3^5^©Sgpfi|^€: 
^-T^a •>'i70T'feSo 
[0 8] #fgliB©Sgl Hfiajg.^tC*3ttS^<iD»gl5»CT 

[09] (a) »±Sfl*BS»BJBIk:^*»SiS«»3t»«i: 

( b) ass 1 sajBgJBtefettssowwatT^Ba-r^ 

[010] %3m<Z>Wi 1 W£j)i.fc::l3tf« JlQgattftjA 
^•T7"n-y^0T'a55„ 

[011] *$m<Dm 1 ^«»»c*.*SJB<i!)ttf|K£»t 
H.3-r3fca6<D0T'&3o 

[012] xmmvm 1 f&&mifcfrfr5/§wc:fc«-s 

Wfl^ny *©f^fctttilllTS3fc&©0T-&3 o 
[013] teftWcom 1 *SfcJBM»cfe»*iDA*«il*5& 

[014] (a), (b) «i:tte*sHa<D»i mmm 

[015] 1 S6Wg»OS»H4«t7n y 

^0T-a5S„ 

[016] :*3?H.8<DSj? l SKQH»g]tt<OS^W<0g!lf^«K^ 
-T^rci6<O0T-fe5„ 

[017] ^mmomzmmmmc^if^m^f^o 

•y^0T**5o 

[018] *^<0^2SISSJg^fcfe^S^Ot!lf^«:Ui 
B^-r5fc46O0T*ag.5 o 

[019] *&W(omz$m&mci8rt%m<»Mft*m. 

B^-TSfc4?)<D0T'feSo 
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[020] *mn<omznimmc&rt&m*7f^7^ 

[022] (a) - ( c ) te^-fti^mmmsnm 
& m ic to » s m <o m ft * m w -r s & o 0 t* * s 0 

[0 2 3] #§^OW3^«»k:*l**»OMW»«c 
[02 4] *^flD»3*jWJB«<OSag«»Cfe^S^eO 

[025] ^m^<omznm^m<omBm\ct^^m<o 

[0 2 6] v;l/^^^^7^-tfX^«T^fc^O^ 
ilff > X r- A CO— 09«r^-r 7 n y * HTfc & o 

[027] mm&ntticmftm&ntt*m&&t>& 

2 T^fflli^ 

3-1-3-m Tt^ilSH 

5 i&g^M^Hi^ 

6 5fiS7^;l/*BP 

7- 1 -7- p ^m^gia5 

10, 1 0 A, 1 0 B 

11, i i a -k/wnm (xm*£jm) 

12, 1 2 a , 1 2 b otflw^/aao 

12a, 12a', 12b, 12b' ir — 7 r )\s 

13 »«x>ry^sB (jtfi^aaaio 

1 3 a "W/*f12!figP 
1 3 b ;^777 
1 3 c 

1 4 - i - 1 4 - n ^fifta* ot«*§£/«ao 

14a-l-14a- (n-1) ^v7T 
1 4 b Hz 

1 5, 1 5 A F I FO«'J 



1 6 E/08«S (Jfcffl»£j«g» 

i7, i7A *\y?tt*m mnmiLtftm 

1 7 a 

1 7 b 'Ny^ffXW 

is jt* ^9 (ffig^m&ftao 

19 tT-y h»K0KSR 
1 9 a ftm\B\ffi 

1 9 b i^Dy {rJRJSlUB 
19c, 1 9 d AND lUKS 

10 2 0 JtilfDW 

21, 23-1—23 - m ft? T 4 ^ 

2 2 ft*^ 

30-1-30-m *DA#^* (Jt«««B. 
30 a ytiJ?^ 

30b-l, 30b-2 &g;7^;l/*g& 
30c-l, 30c-2 O/Ef 
30d 7V*yZf7Uy*7 
30 e A N D[h]£8 
20 3 0 e — 1 , 3 0 e — 2 

3 0 f 'Ny^ftgp 
3 0 g f-^f^- 

3 1—34 E XORHJgg 

4 0 ftiHM->X-rA 

5 0 X^V^W&ggB 
5 1 'NyjOBMHR 

5 2 ■ s^y7T 

5 3 x^^v^a^su 

5 4 MUX 
so 55-1,55-2 Hr 1^ £ 
56-1-56-n MUX 

ioo, i oo a ftiifiv'XT^ 

10 1 Jg} 

1 0 2 ftij?^ 

1 0 3, 1 0 3- 1 — 1 0 3-n ft7T^^ 
104-1-104-n *0A#4S* 
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